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4 What is claimed: 

5 1 . An invention substantially as described in the description. 

6 2. An invention substantially as Ij^KP^^ illustrated in the description. 

7 3. A process for identifyingYne or more bi-allelic markers linked to a bi-altelic genetic characteristic 

8 gene in a species of creature^, comprising the steps of : 

9 

10 a)choosing two or more bi-alleli^covering markers so that a CL-F region is systematically covered by 

1 1 the two or more covering marker^the CL-F region being a collection of points on a two-dimensional 
y 12 plane, the two-dimensional plane hVing the two orthogonal dimensions of chromosomal location and 

13 least common allele frequency; \ 

,14 

il5 b)choosing a statistical linkage test bas^d on allelic association for each covering marker; 
|l6 

i 17 c)choosing a sample of individuals for eact\ covering marker ; 

19 d)obtaining genotype data/sample allele freqi}ency data for each covering marker and the sample 

20 chosen for each covering marker, and obtaining phenotype status data for the genetic characteristic for 
, 21 each individual in the sample chosen for each cc^vering marker; 

22 

23 e)caiculating evidence for linkage between each covering marker and the gene using the statistical 

24 linkage test based on allelic association chosen for each covering marker and the genotype 

25 data/sample allele frequency data for each covering marker and using the phenotype status data for the 

26 genetic characteristic for each individual in the sampte^hosen for each covering marker obtained in d); 

27 and 
28 

29 f)identifying those covering markers as linked to the genetii^ characteristic gene which show evidence 

30 for linkage based on the calculations of step e). 

31 "g^X A process as in claim'^ wherein the CL-F region is N covered to within a CL-F distance 5 by the two 

32 or more bi-allelic covering markers, so that each point in the region is within the CL-F distance 6 of N or 

33 more of the covering markers, wherein 5 is equal to about [ 5cl. 0-25] or the equivalent thereof. 6cl is 

34 equal to the largest chromosomal length, computed by any method, for which linkage disequilibrium has 
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1 been observed between any polymorphisms in any population of the species, N is an integer greater 

2 than or equal to 1 . ^ 

3 A process as in claim \ wherein the CL-F region includes 81 percent or more of the centerpoints of 

4 the matrix centerpoint lattice of a CL-F matrix, the number of cells in the matrix being greater than or 

5 equal to three, wherein the matrix has R rows and C columns, each cell of the matrix being of length Lmc 

6 and width Wmc, and Lmc being less than or equal to about 25cl, and Wmc being less than or equal to 0.5, 

7 5cL is equal to the largest chromosomal length, computed by any method, for which linkage 

8 disequilibrium has been observed between any polymorphisms in any population of the species, there 

9 being N or more covering markers in each cell of 81 percent or more of the cells of the matrix, N is an 

10 integer greater than or equal to 1 ; the covering markers being distributed over a chromosomal region of 

1 1 interest, the region of interest being approximately the smallest chromosome interval that contains all of 

12 the covering markers, and the covering markers comprising essentially less than all of the 

13 polymorphisms in the region of interest. 

14 6. A process as in claim 5, wherein the dpvering markers are substantially nonevenly distributed across 

15 a chromosome or a chromosomal segm^ 

16 7. A process as in claim 5, wherein the je^ering'markers are substantially evenly distributed across a 

17 chromosome or a chromosomal segr/ent, and wherein there is a subgroup of one or more of the 

18 covering markers, and each of the markers\in the subgroup is chosen without substantial preference for 

19 the least common allele frequency of e^ch^Jtia-fflarkers in the subgroup being close to 0.5, and the 

20 number of covering markers in the subgroup\is about 5 percent or more of the total number of covering 

21 markers. ^ 

22 ^^"^ A process as in claim \ wherein the covering markers are substantially evenly distributed across a 

23 chromosome or a chromosomal segment, and wherein there is a subgroup of one or more of the 

24 covering markers, and each of the markers in the subgroup is chosen without substantial preference for 

25 the least common allele frequency of each of the markers in the subgroup being close to 0.5. 

26 9. A process as in claim 5, wherein the covering markers are substantially evenly distributed across a 

27 chromosome or a chromosomal segment, wnerein (1 ) the average chromosomal intermarker distance of 

28 the covering markers is greater than 2 cM or the equivalent thereof and the least common allele 

29 frequency of one or more of the covering marljsefs is le^s than 0.3, or wherein (2) the least common 

30 allele frequency of one or more of the covering markers is less than 0.2, or wherein (3) the average 

31 chromosomal intermarker distance of the (/overinp markers is greater than 10 cM or the equivalent 

32 thereof. 

33 10. A process as in claim 5, wherein the cd\(ering fciarkers ape^substantially evenly distributed across a 

34 chromosome or a chromosomal segment, whefBlrnltfe'Sverage chromosomal intermarker distance of 

35 the covering markers is less than or equal to 2 cM oV the equivalent thereof, and wherein the conditional 



yVMENDED SHEET 



||fcryUS99/04 376 

-"'"^'^ IPEAAJS 2 2 MAY 200C 

1 32. An apparatus for localizing a bi-alleip^^ef^tic characteristic gene in a species of creatures to a CL-F 

2 location as in claim 31 , wherein the apbara^tus comprises a computer, the computer being supplied with 

3 proper data and instructions. ^^^A.^^ 
4 

5 A process for obtaining genotype data/sample allele frequency data for each bi-ailelic marker of a 

6 group of two or more bi-allelic covering markers in the chromosomal DNA of one or more individuals of 

7 a sample, each individual in the sample being a member of the same species, comprising: 
8 

9 a)determining information on the presence or absence of each allele of each bi-allelic marker of a group 

10 of two or more bi-allelic covering markers in the chromosomal DNA of one or more individuals of a 

1 1 sample, a CL-F region being systematically covered by the two or more bi-allelic covering markers, the 

12 CL-F region being a collection of points on a two-dimensional plane, the two-dimensional plane having 

13 the two orthogonal dimensions of chromosomal location and least common allele frequency; and 
14 

15 b) transforming the information of step a) into genotype data/sample allele frequency data for each 

16 marker of the group. 

18 !>4, A process for obtaining genotype data/sample allele frequency data as in claim 33, wherein the CL- 

19 F region is N covered to within a CL-F distance 6 by the two or more bi-allelic covering markers, so that 

20 each point in the region is within the CL-F distance 5 of N or more of the covering markers, wherein 6 is 

21 equal to about [ 5cl, 0-25] or the equivalent thereof, 6cl is equal to the largest chromosomal length. 

22 computed by any method, for which linkage disequilibrium has been observed between any 

23 polymorphisms in any population of the species, N is an integer greater than or equal io 1 . 

24 9 3^. A process for obtaining genotype data/sample allele frequency data as in claim 34, wherein the CL- 

25 F region includes 81 percent or more of the centerpoints of the matrix centerpoint lattice of a CL-F 

26 matrix, the number of cells in the matrix being greater than or equal to three, wherein the matrix has R 

27 rows and C columns, each cell of the matrix being of length Lmc and width Wmc, and Lmc being less than 

28 or equal to about 25cl, and Wmc being less than or equal to 0.5, 5cl is equal to the largest chromosomal 

29 length, computed by any method, for which linkage disequilibrium has been observed between any 

30 polymorphisms in any population of the species, there being N or more covering markers in each cell of 

31 81 percent or more of the cells of the matrix, N is an integer greater than or equal to 1 ; the covering 

32 markers being distributed over a chromosomal region of interest, the region of interest being 

33 approximately the smallest chromosome interval that contains all of the covering markers, and the 

34 covering markers comprising essentially less than all of the polymorphisms in the region of interest. 
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1 36. A process for obtaining genotype dataAample allele frequency data as in claim 35, wherein the 

2 covering markers are substantially nonevenly distributed across a chromosome or a chromosomal 

3 segment. \ 

4 37. A process for obtaining genotype data/sample allele frequency data as in claim 35, wherein the 

5 covering markers are substantially evenly distfftbted mtoss a chromosome or a chromosomal segment, 

6 and wherein there is a subgroup of one or more of the covering markers, and each of the markers in the 

7 subgroup is chosen without substantial pr^erenceyor the le^st common allele frequency of each of the 

8 markers in the subgroup being close to O.S^nd th^jTiifriDer of covering markers in the subgroup is 

9 about 5 percent or more of the total number of coverlpg markers. ^ 

10 \o3^ A process for obtaining genotype data/sample allele frequency data as in claim 3^, wherein the 

1 1 covering markers are substantially evenly distributed across a chromosome or a chromosomal segment, 

12 and wherein there is a subgroup of one or more of the covering markers, and each of the markers in the 

13 subgroup is chosen without substantial preference for the least common allele frequency of each of the 

14 markers in the subgroup being close to 0.5. 

15 39. A process for obtaining genotype datk/sample allele frequency data as in claim 35, wherein the 

16 covering markers are substantially evenly Vlistributed across a chromosome or a chromosomal segment, 

17 wherein (1) the average chromosomal intemnarker distance of the covering markers is greater than 2 cM 

1 8 or the equivalent thereof and the least common allele frequency of one or more of the covering markers 

19 is less than 0.3, or wherein (2) the least common allele frequency of one or more of the covering 

20 markers is less than 0.2, or wherein (3) the average chromosomal intermarker distance of the covering 

21 markers is greater than 10 cM or the equivalent thereof. 

22 40. A process for obtaining genotype data/sample allele frequency data as in claim 35, wherein the 

23 covering markers are substantially evenly djstnDuted acrbss a chromosome or a chromosomal segment, 

24 wherein the average chromosomal interrriarker distance of the covering markers is less than or equal to 

25 2 cM or the equivalent thereof, and wherein the conditional probability the covering markers were 

26 chosen essentially randomly from substantially the known set of bi-allelic markers with least common 

27 allele frequencies between 0.2 inclusive and 0.5 inclusive is less than or equal to 10 percent; wherein 

28 the conditional probability is substantially conditional on (Ijjthe approximate chromosomal distribution of 

29 the covering markers, (2) the marker type of«ad^-©p\7eh^ marker and (3) there being N or more 

30 covering markers in each cell of 81 percent or more W the cells of the matrix. 

31 41 . A process for obtaining genotype data/sample alible frequency data as in claim 35, wherein the 

32 covering markers are substantially evenly distributed across a chromosome or a chromosomal segment, 

33 wherein the average chromosomal intermarker distanoe of the covering markers is greater than 2 cM or 

34 the equivalent thereof; and wherein the conditional probability the covering markers were chosen 

35 essentially randomly from substantially the known set of pi-allelic markers with least common allele 
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1 l3^. One or more copies of a set of oligonucleotides, the set of oligonucleotides being substantially 

2 complementary to a group of two or more bi-allelic covering markers of the same species, wherein the 

3 group of covering markers systematically cover a CL-F region, the CL-F region being a collection of 

4 points on a two-dimensional plane, the two-dimensional plane having the two orthogonal dimensions of 

5 chromosomal location and least common allele frequency. j ^ 

6 \^7Q^One or more copies of a set of oligonucleotides as in claim 7ft, wherein the CL-F region is N covered 

7 to within a CL-F distance 6 by the two or more bi-allelic covering markers, so that each point in the 

8 region is within the CL-F distance 5 of N or more of the covering markers, wherein 6 is equal to about [ 

9 6cL. 0.25] or the equivalent thereof, 6cl is equal to the largest chromosomal length, computed by any 

10 method, for which linkage disequilibrium has been observed between any polymorphisms in any 

1 1 population of the species, N is an integer greater than or equal to 1 . 

12 \5&C^ One or more copies of a set of oligonucleotides as in claim 7^ wherein the CL-F region includes 81 

13 percent or more of the centerpoints of the matrix centerpoint lattice of a CL-F matrix, the number of cells 

14 in the matrix being greater than or equal to three, wherein the matrix has R rows and C columns, each 

15 cell of the matrix being of length Lmc and width Wmc, and Lmc being less than or equal to about 26cl. and 

16 Wmc being less than or equal to 0.5, 5cl is equal to the largest chromosomal length, computed by any 

17 method, for which linkage disequilibrium has been observed between any polymorphisms in any 

18 population of the species, there being N or more covering markers in each cell of 81 percent or more of 

19 the cells of the matrix, N is an integer greater than or equal to 1 ; the covering markers being distributed 

20 over a chromosomal region of interest, the region of interest being approximately the smallest 

21 chromosome interval that contains all of the covering markers, and the covering markers comprising 

22 essentially less than all of the polymorphisms in the region of interest. 

23 81 . One or more copies of a set of oligonucleotides as in claim 80, wherein the covering markers are 

24 substantially nonevenly distributed across a chromosome or a chromosomal segment. 

25 82. One or more copies of a set of oligonucleotides as in claim 80, wherein the covering markers are 

26 substantially evenly distributed across a chr^mosomle or a chromosomal segment, and wherein there is 

27 a subgroup of one or more of the covering/man<ers, and each of the markers in the subgroup is chosen 

28 without substantial preference for the least common allele frequency of each of the markers in the 

29 subgroup being close to 0.5, and the numtW of ooverip^lTiarkers in the subgroup is about 5 percent or 

30 more of the total number of covering markers^ ^ 

31 \Lf^^ One or more copies of a set of oligonucleotides as in claim ^ wherein the covering markers are 

32 substantially evenly distributed across a chromosome or a chromosomal segment, and wherein there is 

33 a subgroup of one or more of the covering markers, and each of the markers in the subgroup is chosen 

34 without substantial preference for the least common allele frequency of each of the markers in the 

35 subgroup being close to 0.5. 
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1 probability the covering markers were chosen essentially randomly from substantially the known set of 

2 bi-allelic markers with least commbn allele frequencies between 0.2 inclusive and 0.5 inclusive is less 

3 than or equal to 10 percent; whereih the conditional probability is substantially conditional on (1) the 

4 approximate chromosomal distribution of the covering markers. (2) the marker type of each covering 

5 marker and (3) there being N or moi^ covering markers in each cell of 81 percent or more of the celts of 

6 the matrix. 

7 1 1 . A process as in claim 5, wherein the covering markers are substantially evenly distributed across a 

8 chromosome or a chromosomal segrnent, wherein the average chromosomal intermarker distance of 

9 the covering markers is greater than 2 tM or the equivalent thereof; and wherein the conditional 

10 probability the covering markers were chosen essentially randomly from substantially the known set of 

1 1 bi-allelic markers with least common allele frequencies between 0.3 inclusive and 0.5 inclusive is less 

12 than or equal to 10 percent; wherein the conditional probability is substantially conditional on (1 ) the 

13 approximate chromosomal distribution of the covering markers, (2) the marker type of each covering 

14 marker and (3) there being N or more covd^ring markers in each cell of 81 percent or more of the cells of 

15 the matrix. 

! 16 12. A process as in claim 10, wherein the crtromosome or the chromosomal segment consists 

! 17 essentially of a set of nonoverlapping chromosome segments of substantially equal length, and wherein 

1 ^\ 

J 1 8 each chromosome segment of the set haSTwo^jless covering markers located thereon, wherein one 

\ 19 and only one covering marker is located on each of 80 percent or more of the chromosome segments of 

' 20 the set, and wherein zero or two and only two cpvering markers are located on each of 20 percent or 

21 less of the chromosome segments onthe set, and wherein each chromosome segment that borders a 

. 22 chromosome segment with zero covering markers located thereon has only one or two covering 

23 markers located thereon, and wherein chromosorpe-^egment that borders a chromosome segment 

24 with two covering markers located thereon has onW one or zero covering markers located thereon; and 
■ 25 wherein the conditional probability the covering markers were chosen essentially randomly from 

26 substantially the known set of bi-allelic markers witm least common allele frequencies between 0.2 

i 27 inclusive and 0.5 inclusive is less than or equal to ID percent; wherein the conditional probability is 

' 28 substantially conditional on (1 ) the chromosomal distribution of the covering markers on the 

29 chromosome segments of the set, (2) the marker type of each covering marker and (3) there being N or 

30 more covering markers in each cell of 81 percent or more of the celts of the matrix. 

31 13. A process as in claim 1 1 , wherein the chromosome or the chromosomal segment consists 

32 essentially of a set of nonoverlapping chromosome segments of substantially equal length, and wherein 

33 each chromosome segment of the set has two or less covering markers located thereon, wherein one 

34 and only one covering marker is located on each of 80 percent or more of the chromosome segments of 

35 the set, and wherein zero or two and only two covering markers are located on each of 20 percent or 
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1 less of the chromosome segnrlents of the set. and wherein each chromosome segment that borders a 

2 chromosome segment with zerb covering markers located thereon has only one or two covering 

3 markers located thereon, and wVierein each chromosome segment that borders a chromosome segment 

4 with two covering markers locatea thereon has only one or zero covering markers located thereon; and 

5 wherein the conditional probabilitvl the covering mari<ers were chosen essentially randomly from 

6 substantially the known set of bi-al\elic markers with least common allele frequencies between 0.3 

7 Inclusive and 0.5 inclusive is less tnan or equal to 10 percent; wherein the conditional probability is 

8 substantially conditional on (1) the chromosomal distribution of the covering markers on the 

9 chromosome segments of the set, (2)\the marker type of each covering marker and (3) there being N or 

10 more covering markers in each cell of 81 percent or more of the cells of the matrix. 

11 1 4. A process as in claim 5, wherein thA covering markers are substantially evenly distributed across a 

12 chromosome or a chromosomal segment, wherein the average chromosomal intermarker distance of 

13 the covering markers is less than or equa\ to 2 cM or the equivalent thereof; and wherein collection C is 

14 essentially the collection of known groups bf bi-allelic markers with least common allele frequencies 

15 between 0,2 inclusive and 0.5 inclusive, eafch group in the collection being substantially similar to the 

16 covering markers as a group; wherein a grofljp of bi-allelic markers is a member of collection C if and 

17 only If the group substantially meets criteria (11). (2). (3) and (4); wherein criterion (1) Is, each marker in 

18 the group is chosen from substantially the kndwn set of bi-allelic markers with least common allele 

19 frequencies between 0.2 inclusive and^.5 incrb^ve, wherein criterion (2) is, the number of markers in 

20 the group is the same as the number/of coverinta markers, wherein criterion (3) is, the chromosomal 

21 distribution of the group of markers and the covering markers is substantially similar, and wherein 

22 criterion (4) is, the marker type of eaclo group marker and the covering marker with substantially the 

23 same chromosomal location is the sannfe; wherein\a group thafis a member of collection C meets 

24 criterion (5) if and only if (5) there are N oKmore o« theg^p markers in each cell of 81 percent or more 

25 of the cells of a CL-F matrix with cells of lengttTtnw5^ width Wmc in R rows and C columns; wherein P 

26 is essentially the proportion of groups in collection q that meet criterion (5); wherein P is less than 90 

27 percent. 

28 1 5. A process as in claim 5, wherein the covering markers are substantially evenly distributed across a 

29 chromosome or a chromosomal segment, wherein thdaverage chromosomal intermarker distance of 

30 the covering markers is greater than 2 cM or the equivalent thereof, and wherein collection C is 

31 essentially the collection of known groups of bi-allelic markers with least common allele frequencies 

32 between 0.3 inclusive and 0.5 inclusive, each group in thte collection being substantially similar to the 

33 covering markers as a group; wherein a group of bi-allelicVnarkers is a member of collection C if and 

34 only if the group substantially meets criteria (1 ), (2), (3) and (4); wherein criterion (1) Is. each marker in 

35 the group is chosen from substantially the known set of bi-allelic markers with least common allele 
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1 frequencies between 0.3 incluave and 0.5 inclusive, wherein criterion (2) is, the number of markers in 

2 the group is the same as the nilmber of covering markers, wherein criterion (3) is, the chromosomal 

3 distribution of the group of markers and the covering markers is substantially similar, and wherein 

4 criterion (4) is. the marker type oft each group marker and the covering marker with substantially the 

5 same chromosomal location is the same; wherein a group that is a member of collection C meets 

6 criterion (5) if and only if (5) there ire N or more of the group markers in each cell of 81 percent or more 

7 of the cells of a CL-F matrix with c4lls of length Lmc and width Wmc in R rows and C columns; wherein P 

8 is essentially the proportion of groups in collection C that meet criterion (5); wherein P is less than 90 

9 percent. \ 

10 16. A process as in claim 5, whereinuhe covering markers are substantially evenly distributed across a 

1 1 chromosome or a chromosomal segment, wherein the average chromosomal intermarker distance of 

12 the covering markers is less than or ebual to 2 cM or the equivalent thereof; wherein the chromosome or 

13 the chromosomal segment consists esfeentially of a set of nonoverlapping chromosome segments of 

14 substantially equal length, and whereimeach chromosome segment of the set has two or less covering 

15 markers located thereon, wherein one ^d only one covering marker is located on each of 80 percent or 

16 more of the chromosome segmerTts-oftAe^t, and wherein zero or two and only two covering markers 

17 are located on each of 20 percent or lesA of thfechromosome segments of the set, and wherein each 

1 8 chromosome segment that borders a chrbmosoif\e segment with zero covering markers located thereon 

19 has only one or two covering r larkers located thereon, and wherein each chromosome segment that 

20 borders a chromosome segment with two covering markers located thereon has only one or zero 

21 covering markers located therd^pn; wherein bollection Jb is essentially the collection of known groups of 

22 bi-allelic markers with least connkion allele ffequ^p<5ies between 0.2 inclusive and 0.5 inclusive, each 

23 group in the collection being substantiBtt7"§lfrt^ to the covering markers as a group; wherein a group of 

24 bi-allelic markers is a member of collection Dn and only if the group substantially meets criteria (1 ), (2). 

25 (3) and (4); wherein criterion (1 ) is, each marker in the group is chosen from substantially the known set 

26 of bi-allelic markers with least common allele frequencies between 0.2 Inclusive and 0.5 inclusive, 

27 wherein criterion (2) is, the number of markers m the group is the same as the number of covering 

28 markers, wherein criterion (3) is, the chromosomal distribution of the group of markers and the covering 

29 markers is substantially similar, and wherein critenpn (4) is, the marker type of each group marker and 

30 the covering marker with substantially the same chromosomal location Is the same; wherein a group 

3 1 that is a member of collection D meets criterion (5) ift and only if (5) there are N or more of the group 

32 markers in each cell of 81 percent or more of the cells of a CL-F matrix with cells of length Lmc and 

33 width Wmc in R rows and C columns; wherein P is essentially the proportion of groups in collection D 

34 that meet criterion (5); wherein P is less than 90 percent. 
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1 17. A process as in clairiq 5, wherein the covering markers are substantially evenly distributed across a 

2 chromosome or a chromdsomal segment, wherein the average chromosomal intermarker distance of 

3 the covering markers is greater than 2 cM or the equivalent thereof; wherein the chromosome or the 

4 chromosomal segment con^iists essentially of a set of nonoverlapping chromosome segments of 

5 substantially equal length, aiid wherein each chromosome segment of the set has two or less covering 

6 markers located thereon, wheVein one and only one covering marker is located on each of 80 percent or 

7 more of the chromosome segrnents of the set, and wherein zero or two and only two covering markers 

8 are located on each of 20 percerat or less of the chromosome segments of the set, and wherein each 

9 chromosome segment that borde\s a chromosome segment with zero covering markers located thereon 

10 has only one or two covering markers located thereon, and wherein each chromosome segment that 

1 1 borders a chromosome segment with two covering markers located thereon has only one or zero 

12 covering markers located thereon; Wherein collection D is essentially the collection of known groups of 

13 bl-allelic markers with least common iailele frequencies between 0.3 inclusive and 0.5 inclusive, each 

14 group in the collection being substantially similar to the covering markers as a group; wherein a group of 

15 bi-allelic markers is a member of collection D if and only if the group substantially meets criteria (1 ), (2), 

16 (3) and (4); wherein criterion (1 ) is. each\marker in the group is chosen from substantially the known set 

17 of bi-allelic markers with least common aHele4Fequ^cies between 0.3 inclusive and 0.5 inclusive, 

1 8 wherein criterion (2) is, the number of/rfiarkers in the gmjip is the same as the number of covering 

19 markers, wherein criterion (3) is, the chrombsomal distribution of the group of markers and the covering 

20 markers is substantially similar, and whereiri criterion (4) is, the marker type of each group marker and 

21 the covenng marker with substantially the safrie chromosomal location is the same; wherein a group 

22 that is a member of collection D mfeets criteriota (5) if and only if (5) there are N or more of the group 

23 markers in each eel! of 81 percent oKmore of tHe cells ot^L-F matrix with cells having length Lmc and 

24 width Wmc in R rows and C columns; wiTfereiaB4&--^ssentiatly the proportion of groups in collection D 

25 that meet criterion (5); wherein P is less than 90 percent. 

26 18. A process as in claim 4, wherein the covering markers meet criterion a) and one or more of the 

27 criteria b), c), d), e), f), g), h) or i). wherein 
28 

29 criterion a) is the covering markers are distnbuted oveV a chromosomal region of interest, the region of 

30 interest being approximately the smallest chromosome\interval that contains all of the covering markers, 

31 and the covenng markers comprise essentially less thari^all of the polymorphisms in the region of 

32 interest; 
33 

34 criterion b) is the covering markers are substantially nonev^nly distributed across a chromosome or a 

35 chromosomal segment; 
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criterion c) is the coverindmarkers are substantially evenly distributed across a chromosome or a 
chromosomal segment, an<d there is a subgroup of one or more of the covering markers, and each of 
the markers in the subgroufAis chosen without substantial preference for the least common allele 
frequency of each of the markers in the subgroup being close to 0.5, and the number of covering 
markers in the subgroup is abo^t 5 percent or more of the total number of covering markers; 

criterion d) is the covering markerts are substantially evenly distributed across a chromosome or a 
chromosomal segment, and there )b a subgroup of one or more of the covering markers, and each of 
the markers In the subgroup is chosen without substantial preference for the least common allele 
frequency of each of the markers in f^e subgroup being close to 0.5; 

criterion e) is the covering markers are\substantially evenly distributed across a chromosome or a 
chromosomal segment, wherein (1 ) the\average chromosomal intermarker distance of the covering 
markers is greater than 2 cM or the equivalent thereof and the least common allele frequency of one or 
more of the covering markers is less thartO j. or wherein (2) the least common allele frequency of one 
or more of the covering markers is les^iWan 0.2, orNwherein (3) the average chromosomal intermarker 
distance of the covering markers is>greate\than 10 cM or the equivalent thereof; 

criterion 0 is the covering markers are subsiantially evenly distributed across a chromosome or a 
chromosomal segment, wherein the average\chromosomal intermarker distance of the covering markers 
is less than or equal to 2 cM or the ^uivalenfe thereof, and wtjerein the conditional probability the 
covering markers were chosen essentisrtlvj^naornlyji^^^ the known set of bi-alleiic 

markers with least common allele frequencies ^etween 0.2 inclusive and 0.5 inclusive is less than or 
equal to 10 percent; wherein the conditional probability is substantially conditional on (1) the 
approximate chromosomal distribution of the covering markers, (2) the marker type of each covering 
marker and (3) the CL-F region being N covered td^within the CL-F distance 5 by the two or more bi- 
allelic covering markers; 

criterion g) is the covering markers are substantially Evenly distributed across a chromosome or a 
chromosomal segment, wherein the average chromosbmal intermarker distance of the covering markers 
is greater than 2 cM or the equivalent thereof; and wherein the conditional probability the covering 
markers were chosen essentially randomly from substantially the known set of bi-alletic markers with 
least common allele frequencies between 0.3 inclusive dnd 0.5 inclusive is less than or equal to 10 
percent; wherein the conditional probability is substantialty conditional on (1) the approximate 
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1 chromosomal distribution of the covering markers. (2) the marker type of each covering marker and (3) 

2 the CL-F region being N coven^d to within the CL-F distance 6 by the two or more bi-allelic covering 

3 markers; 
4 

5 criterion h) is the covering markers are substantially evenly distributed across a chromosome or a 

6 chromosomal segment, wherein tfie average chromosomal intermarker distance of the covering markers 

7 is less than or equal to 2 cM or the tequivalent thereof; and wherein collection C is essentially the 

8 collection of known groups of bi-allelfc markers with least common allele frequencies between 0.2 

9 inclusive and 0.5 inclusive, each groub in the collection being substantially similar to the covering 

10 markers as a group; wherein a group oV bi-allelic markers is a member of collection C if and only if the 

1 1 group substantially meets criteria (1 ), (2)y (3) and (4); wherein criterion (1 ) is, each marker in the group 

12 is chosen from substantially the known se\ of bi-allelic markers with least common allele frequencies 

13 between 0.2 inclusive and 0.5 inclusive, wherein criterion (2) is, the number of markers in the group is 

14 the same as the number of covering markere, wherein criterion (3) is, the chromosomal distribution of 

15 the group of markers and the covering markers is substantially similar, and wherein criterion (4) is, the 

16 marker type of each group marker and the covering marker with substantially the same chromosomal 

17 location is the same; wherein a group that is aVnember of collection C meets criterion (5) if and only if 

18 (5) the CL-F region is N covered to within a GC^F distancfe^ by the two or more bi-allelic covering 

19 markers; wherein P is essentially the pro96rtion\)f groups in collection C that meet criterion (5); wherein 

20 P is less than 90 percent; 
21 

22 and criterion i) is the covering markers al-e substanlJally evenly distributed across a chromosome or a 

23 chromosomal segment, wherein the average chromosomal intenparker distance of the covering markers 

24 is greater than 2 cM or the equivalent ther^iaj^nd wlWeip-^rdflection C is essentially the collection of 

25 known groups of bi-allelic markers with least commoniallele frequencies between 0.3 inclusive and 0.5 

26 inclusive, each group in the collection being substantiaF^y similar to the covering markers as a group; 

27 wherein a group of bi-allelic markers is a member of colltection C if and only if the group substantially 

28 meets criteria (1 ), (2), (3) and (4); wherein criterion (1) is,\each marker in the group is chosen from 

29 substantially the known set of bi-allelic markers with least (common allele frequencies between 0.3 

30 inclusive and 0.5 inclusive, wherein criterion (2) is, the number of markers in the group is the same as 

31 the number of covering markers, wherein criterion (3) is, the\chromosomal distribution of the group of 

32 markers and the covering markers is substantially similar, and wherein criterion (4) is, the marker type of 

33 each group marker and the covering marker with substantially\the same chromosomal location is the 

34 same; wherein a group that is a member of collection C meets fcriterion (5) if and only if (5) the CL-F 

35 region is N covered to within a CL-F distance 5 by the two or mire bi-allelic covering markers; wherein P 
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1 is essentially the proportion of groups i\ collection C that meet criterion (5); wherein P is less than 90 

2 percent. A 

3 19, A process as in claim 18, wherein sLs less t{:»^ or equal to about [1 cM, 0.15] or the equivalent 

4 thereof ^\ 

5 2©vA process as in any one of claims 3-19, wherein there is a subgroup of the covering markers, and 
^^^^ the mail^ecs^^ the subgroup are a majority of the covering markers, and each marker in the subgroup is 

^ 1 an SNP, or aSi^a^^lic marker equivalent formed only from one or more SNPs. 
^iX^ «^ 21 . A process as in claim 20, wherein th^process comprises a computer program. 

(j2? 9 22. A process as in claim 20 whereinVMc is less than or equal to about 250,000 bp or the equivalent 

10 thereof, Wmc is less than or equal to apout 0.15, wherein the species is human being, wherein the same 

1 1 statistical linkage test based on allelic ^s^opi^tion is chosen for each covering marker in step b). 

12 23. A process^fe^any one of claim 22/wherein the process comprises a computer program. 

' 13 24. An apparatus for identifying bi-a\elic markers linked to a bi-allelic genetic characteristic gene in a 

14 -species of creatures, comprising: means to practice each of the steps of a process as in claim 20. 

15 25. An apparatus as in claim 24, wherifin the apparatus comprises oligonucleotide technology or mass 

16 spectrometry. 

17 26. An apparatus for identifying bi-alieliA markers linked to a bi-allelic genetic characteristic gene in a 

1 8 species of creatures, comprising: mean^to practice each of the steps of a process as in any one of the 

19 claims 3-19. 

20 27. An apparatus as in claim 26, wherein \he apparatus comprises a computer, the computer being 

21 supplied with proper data and instructions.^ 

22 

23 28. A process for localizing a bi-alleLr6 geneliic characteristic gene in a species of creatures to a CL-F 

24 location, comprising the steps of: a/process as in claim 20, further comprising the step f) of: localizing 

25 the gene to the CL-F location of on^ or more^arkers that show evidence for linkage based on the 

26 calculations of step e). 

27 29. A process for localizing a bi-alleic'^eQetic {Jharactgristic gene in a species of creatures to a CL-F 

28 location, comprising the steps of: a process in any one of the claims 3-19; further comprising: the step f) 

29 of: localizing the gene to the CL-F location of onJf or more markers that show evidence for linkage 

30 based on the calculations of step e). 

31 30. A process as in claim 29. wherein the proces^comprises a computer program. 

32 31 . An apparatus for localizing a bi-alleic genetic cnaracteristic gene in a species of creatures to a CL-F 

33 location, comprising: means to practice each of theWeps of a process as in claim 29. 
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1 frequencies between 0.3 inclusive and 0.5 inclusive is less than or equal to 10 percent; wherein the 

2 conditional probability is substantially conditional on (1 ) the approximate chromosomal distribution of the 

3 covering markers, (2) the marker type of each covering marker and (3) there being N or more covering 

4 markers in each cell of 81 percent or more of the cells of the matrix. 

5 42. A process for obtaining genotype data/sample allele frequency data as in claim 40, wherein the 

6 chromosome or the chromosomal segment consists essentially of a set of nonoverlapping chromosome 

7 segments of substantially equal lengtn, and wherein each chromosome segment of the set has two or 

8 less covering markers located thereorl, wherein one and only one covering marker is located on each of 

9 80 percent or more of the chromosome segments of the set, and wherein zero or two and only two 

10 covering markers are located on each if 20 percent or less of the chromosome segments of the set, 

1 1 and wherein each chromosome segment that borders a chromosome segment with zero covering 

12 markers located thereon has only one^^r^twS^yering markers located thereon, and wherein each 

13 chromosome segment that bordere a chromosome segment with two covering markers located thereon 

14 has only one or zero covering ryiarkers located thereon; and wherein the conditional probability the 

15 covering markers were choserVessentially randomly from substantially the known set of bi-alielic 

16 markers with least common allele frequencies between 0.2 inclusive and 0.5 inclusive is less than or 

17 equal to 10 percent; wherein the conditional probability is substantially conditional on (1 ) the 

18 chromosomal distribution of the cb\(ering markers on^e chromosome segments of the set, (2) the 

19 marker type of each covering marker ai1d-(9)iT1ere being N or more covering markers in each cell of 81 

20 percent or more of the cells of the matrix. 

21 43. A process for obtaining genotype data/sam(ile allele frequency data as in claim 41 , wherein the 

22 chromosome or the chromosomal segment consists essentially of a set of nonoverlapping chromosome 

23 segments of substantially equal length, and wherein each chromosome segment of the set has two or 

24 less covering markers located thereon, wherein one and only one covering marker is located on each of 

25 80 percent or more of the chromosome segments of the set, and wherein zero or two and only two 

26 covering markers are located on each of 20 percent or less of the chromosome segments of the set, 

27 and wherein each chromosome segment that bordens a chromosome segment with zero covering 

28 markers located thereon has only one or two covering markers located thereon, and wherein each 

29 chromosome segment that borders a chromosome segment with two covering markers located thereon 

30 has only one or zero covering markers located thereori; and wherein the conditional probability the 

31 covering markers were chosen essentially randomly frbm substantially the known set of bi-allelic 

32 markers with least common allele frequencies betweerftO.3 inclusive and 0.5 inclusive is less than or 

33 equal to 10 percent; wherein the conditional probability is substantially conditional on (1) the 

34 chromosomal distribution of the covering markers on the chromosome segments of the set, (2) the 
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marker type of each coverind marker and (3) there being N or more covering markers in each cell of 81 
percent or more of the cells oAthe matrix. 

44. A process for obtaining genotype data/sample allele frequency data as in claim 35, wherein the 
covering markers are substantially evenly distributed across a chromosome or a chromosomal segment, 
wherein the average chromosonial intermarker distance of the covering markers is less than or equal to 
2 cM or the equivalent thereof; ana wherein collection C is essentially the collection of known groups of 
bi-allelic markers with least common allele frequencies between 0.2 inclusive and 0.5 inclusive, each 
group in the collection being substantially similar to the covering markers as a group; wherein a group of 
bi-allelic markers is a member of collection C if and only if the group substantially meets criteria (1), (2), 
(3) and (4); wherein criterion (1) is, each marker in the group is chosen from substantially the known set 
of bi-allelic markers with least common\allele frequencies between 0.2 inclusive and 0.5 inclusive, 
wherein criterion (2) is, the number of markers in the group is the same as the number of covering 
markers, wherein criterion (3) is, the cbmtoQSomal distribution of the group of markers and the covering 
markers is substantially similar, ana wherein criterion (4) is. Ihe marker type of each group marker and 
the covering marker with substantially the same chromosomal location is the same; wherein a group 



that is a member of collection 
markers in each cell of 81 per 
width Wmc in R rows and C co 
that meet criterion (5); wherein 



Z meets criterion (5) if and only if (5) there are N or more of the group 
ent or more ofVhe cells of a CL-F matrix with cells having length Lmc and 
mns; wherein is essentially the proportion of groups in collection C 
is less than 90 percep 



45. A process for obtaining genoty^>e^ta/samdp^ele frequency data as in claim 35, wherein the 
covering markers are substantially evenly distributed across a chromosome or a chromosomal segment, 
wherein the average chromosomal intermarker distance of the covering markers is greater than 2 cM or 
the equivalent thereof, and wherein collection C is essentially the collection of known groups of bi-allelic 
markers with least common allele frequencies between 0.3 inclusive and 0.5 inclusive, each group in 
the collection being substantially similar to the covering markers as a group; wherein a group of bi-allelic 
markers is a member of collection C if and only if the aroup substantially meets criteria (1 ), (2), (3) and 
(4); wherein criterion (1 ) is, each marker in the group ia chosen from substantially the known set of bi- 
allelic markers with least common allele frequencies bekveen 0.3 inclusive and 0.5 inclusive, wherein 
criterion (2) is, the number of markers in the group is the\same as the number of covering markers, 
wherein criterion (3) is, the chromosomal distribution of the group of markers and the covering markers 
is substantially similar, and wherein criterion (4) is, the man<er type of each group marker and the 
covering marker with substantially the same chromosomal location is the same; wherein a group that is 
a member of collection C meets criterion (5) if and only if (5) there are N or more of the group markers in 
each cell of 81 percent or more of the cells of a CL-F matrix with cells having length Lmc and width Wmc 
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in R rows and C columns; whWein P is essentially the proportion of groups in collection C that meet 
criterion (5); wherein P is less frian 90 percent. 

46. A process for obtaining genotype data/sample allele frequency data as in claim 35, wherein the 
covering markers are substantially evenly distributed across a chromosome or a chromosomal segment, 
wherein the average chromosomal intermarker distance of the covering markers is less than or equal to 
2 cM or the equivalent thereof; whetein the chromosome or the chromosomal segment consists 
essentially of a set of nonoverlapping chromosome segments of substantially equal length, and wherein 
each chromosome segment of the sel has two or less covering markers located thereon, wherein one 
and only one covering marker is located on each of 80 percent or more of the chromosome segments of 
the set, and wherein zero or two and only two covering markers are located on each of 20 percent or 
less of the chromosome segments of the set, and wherein each chromosome segment that borders a 
chromosome segment with zero coverina markers located thereon has only one or two covering 
markers located thereon, and wherein each chromosome segment that borders a chromosome segment 
with two covering markers located thereon nas only one or zero covering markers located thereon; 
wherein collection D is essentially the collection of known groups of bi-allelic markers with least common 
allele frequencies between 0.2 inclusiv^'-^rid^^STrl^u each group in the collection being 
substantially similar to the covering riplarkers ak a groqp; wherein a group of bi-alielic markers is a 
member of collection D if and only if jthe group Substantially meets criteria (1 ), (2), and (3): (1 ) each 

iubstantiallyythe known set of bi-allelic markers with least common 
allele frequencies between 0.2 inclusive and 0.5 Inclusive, {2)^ number of covering markers and the 
number of group markers located on each chromosome s^grment of the set is the same, and (3) there is 
a group marker of the same type as each covgrrrrgrnSf^er located on the same chromosome segment 
of the set as each covering marker; wherein a group, that is a member of collection D substantially 
meets criterion (5) if and only if (5) there are N or morie of the group markers in each cell of the matrix; 
wherein P is essentially the proportion of groups in connection D that meet criterion (5); wherein P is less 
than 90 percent. 

47. A process for obtaining genotype data/sample allele i\requency data as in claim 35, wherein the 
covering markers are substantially evenly distributed across a chromosome or a chromosomal segment, 
wherein the average chromosomal intermarker distance ofVhe covering markers is greater than 2 cM or 
the equivalent thereof; wherein the chromosome or the chrdrnosomal segment consists essentially of a 
set of nonoveriapping chromosome segments of substantially equal length, and wherein each 
chromosome segment of the set has two or less covering markers located thereon, wherein one and 
only one covering marker is located on each of 80 percent or rnore of the chromosome segments of the 
set, and wherein zero or two and only two covering markers areMocated on each of 20 percent or less of 
the chromosome segments of the set, and wherein each chromosome segment that borders a 
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U3 

chromosome segment w^h zero covering markers located thereon has only one or two covering 
markers located thereon, ahd wherein each chromosome segment that borders a chromosome segment 
with two covering markers located thereon has only one or zero covering markers located thereon; 
wherein collection D Is essentially the collection of known groups of bi-allelic markers with least common 
allele frequencies between 0.3\inclusive and 0.5 inclusive, each group in the collection being 
substantially similar to the covenng markers as a group; wherein a group of bi-ailelic markers is a 
member of collection D if and onlv if the group substantially meets criteria (1 ), (2), and (3): (1 ) each 
marker in the group is chosen frorn substantially the known set of bi-allelic markers with least common 
allele frequencies between 0.3 inclusive and 0.5 inclusive, (2) the number of covering markers and the 
number of group markers located orneach chromosome segment of the set is the same, and (3) there is 
a group marker of the same type as each covering marker located on the same chromosome segment 
of the set as each covering marker; wherein a group that is a member of collection D substantially 
meets criterion (5) if and only if (5) there are N or more of the group markers in each cell of the matrix; 
wherein P Is essentially the proportion^^0f^roupsH(ji collection D that meet criterion (5); wherein P is less 
than 90 percent. 

48. A process for obtaining genotyjbe data/sample allele frequency data as in claim 34, wherein the 



covering markers meet criterion a 



and one\or more of the criteria b), c), d), e), f), g), h) or i), wherein 



criterion a) is the covenng markers are distributed over a chromosomal region of interest, the region of 
interest being approximately the sniallest chroVnosomeipterval that contains all of the covering markers, 
and the covering markers comprise e^s^tiallyjgsrthan all of the polymorphisms in the region of 
interest; 

criterion b) is the covering markers are substantially nonevenly distributed across a chromosome or a 
chromosomal segment; 

criterion c) is the covering markers are substantially Evenly distributed across a chromosome or a 
chromosomal segment, and there is a subgroup of one or more of the covering markers, and each of 
the markers in the subgroup is chosen without substantial preference for the least common allele 
frequency of each of the markers in the subgroup being close to 0.5, and the number of covering 
markers in the subgroup is about 5 percent or more of the total number of covering markers; 

criterion d) is the covenng markers are substantially evenly aistributed across a chromosome or a 
chromosomal segment, and there is a subgroup of one or more of the covering markers, and each of 
the markers in the subgroup Is chosen without substantial preference for the least common allele 
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1 frequency of each of theVnarkers in the subgroup being close to 0.5; 

2 \ 

3 criterion e) is the covering markers are substantially evenly distributed across a chromosome or a 

4 chromosomal segment, wheVein (1) the average chromosomal intermarker distance of the covering 

5 markers is greater than 2 cM or the equivalent thereof and the least common allele frequency of one or 

6 more of the covering markers less than 0.3, or wherein (2) the least common allele frequency of one 

7 or more of the covering markers is less than 0.2, or wherein (3) the average chromosomal intermarker 

8 distance of the covering markers\is greater than 10 cM or the equivalent thereof; 

9 \ 

10 criterion f) is the covering markers are substantially evenly distributed across a chromosome or a 

1 1 chromosomal segment, wherein the\average chromosomal intermarker distance of the covering markers 

12 is less than or equal to 2 cM or the equivalent thereof, and wherein the conditional probability the 

13 covering markers were chosen essenrially randomly from substantially the known set of bi-allelic 

14 markers with least common allele frequencies^between 0.2 inclusive and 0.5 inclusive is less than or 

15 equal to 10 percent; wherein the condifional probability Is substantially conditional on (1) the 

16 approximate chromosomal distribution oAthe covering markers, (2) the marker type of each covering 

17 marker and (3) the CL-F region being N covered to within the CL-F distance 6 by the two or more bi- 

18 allelic covering markers; \ 

19 1 \ 

20 criterion g) is the covering markere are substantially evenly distributed across a chromosome or a 

21 chromosomal segment, wherein the^^verage\chromospm^ intermarker distance of the covering markers 

22 is greater than 2 cM or the equivalent thereofwidwhe the conditional probability the covering 

23 markers were chosen essentially randomly from substantially the known set of bi-allelic markers with 

24 least common allele frequencies between 0.3 inclusive and 0.5 inclusive is less than or equal to 10 

25 percent; wherein the conditional probability is substantially conditional on (1 ) the approximate 

26 chromosomal distribution of the covering markers, (2) the marker type of each covering marker and (3) 

27 the CL-F region being N covered to within the CL-F distance 5 by the two or more bi-allelic covering 

28 markers; \ 

29 \ 

30 criterion h) is the covering markers are substantially evenly distributed across a chromosome or a 

31 chromosomal segment, wherein the average chromosomal intermarker distance of the covering markers 

32 is less than or equal to 2 cM or the equivalent thereof;\and wherein collection C is essentially the 

33 collection of known groups of bi-allelic markers with least common allele frequencies between 0.2 

34 inclusive and 0.5 inclusive, each group in the collection oeing substantially similar to the covering 

35 markers as a group; wherein a group of bi-allelic markers is a member of collection C if and only if the 
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group substantially meets criteria (1). (2), (3) and (4); wherein criterion (1) is. each marker in the group 
is chosen from sub^antially the known set of bi-allelic markers with least common allele frequencies 
between 0.2 inclusivaand 0.5 inclusive, wherein criterion (2) is, the number of markers in the group is 
the same as the number of covering markers, wherein criterion (3) is, the chromosomal distribution of 
the group of markers and the covering markers is substantially similar, and wherein criterion (4) is, the 
marker type of each group^marker and the covering marker with substantially the same chromosomal 
location is the same; wherefn a group that is a member of collection C meets criterion (5) if and only if 
(5) the CL-F region is N coveted to within a CL-F distance 6 by the two or more bi-allelic covering 
markers; wherein P is essentially the proportion of groups in collection C that meet criterion (5); wherein 
P is less than 90 percent; 



and criterion i) is the covering marltefs are substantially evenly distributed across a chromosome or a 
chromosomal segment, wherein tneWerage chromosomal intermarker distance of the covering markers 
is greater than 2 cM or the equi|valent\hereof, and wherein collection C is essentially the collection of 
known groups of bi-allelic markers with\east common allele frequencies between 0.3 inclusive and 0.5 
inclusive, each group in the collection beVig substantially similar to the covering markers as a group; 
wherein a group of bi-allelic maVkers is a member of collection C if and only if the group substantially 
meets criteria (1), (2). (3) and {4)Swherein oj-iterion (1>1s, each marker in the group is chosen from 
substantially the known set of bi-allell^>4xiarkQ^^ least common allele frequencies between 0.3 
inclusive and 0.5 inclusive, wherein criterion (2) is, the number of markers in the group is the same as 
the number of covering markers, wherein criterion (3) is, the chromosomal distribution of the group of 
markers and the covering markers is substantially similar, and wherein criterion (4) is, the marker type of 
each group marker and the covering marker withsubstantially the same chromosomal location is the 
same; wherein a group that is a member of coilecnon C meets criterion (5) if and only if (5) the CL-F 

two or more bi-allelic covering markers; wherein P 
Jhat meet criterion (5); wherein P is less than 90 



tVie 



region is N covered to within a CL-F distance 5 by 
is essentially the proportion of groups in collection 
percent. 

49. A process for obtaining genotype data/sample allelfe frequency data as in claim 48, wherein 5 is less 
than or equal to about [1 cM, 0.15] or the equivalent thelteof. 

process for obtaining genotype data/sample allele frequency data as in any one of claims 33-49, 
whereintfi^f^s a subgroup of the covering markers, and the markers in the subgroup are a majority of 
the covering marRe*:^^nd each marker in the subgroup is an SNP, or a bi-allelic marker equivalent 
formed only from one or mscQ^NPs. 

51 . A process for obtaining genotype data/s^ple allele frequency data as in claim 50, wherein the 
process comprises a computer program. \ 
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52. A process for obtaining genotype tiata/sample allele frequency data as in claim 50 wherein Lmc is 
less than or equal to about 250,000^p>pr the equivalent thereof, Wmc is less than or equal to about 
0.15, wherein the species is human beir 

53. A process for obtaining genotype data^sample^^le frequency data as in claim 52. wherein the 
process comprises a computer progcpm. 

sAn apparatus for obtaining genotype data/sample allele frequency data for each bi-allelic marker of 
a group^^oQwo or /ror^ bi-allelic covering markers in the chromosomal DNA of one or more individuals 
of a sample, e^etnndividual in the sample being a member of the same species, comprising: means to 
practice each of the sfep^of a process as in any one of the claims 33-49. 

55. An apparatus for obtaining genotype data/sample allele frequency data for each bi-allelic marker of 
a group of two or more bi-allelic coveVing markers in the chromosomal DNA of one or more individuals 
of a sample, each individual in the s^nnplfe being a member of the same species, comprising: means to 
practice each of the steps of a process es in claim 50. 

56. An apparatus as in claim 55, vJjhereirj the af^p^atus comprises oligonucleotide technology or mass 
spectrometry. 

B7>AQapQ^itus as in claim 54, wherein the apparatus comprises oligonucleotide technology or mass 
spectrorpfefi^^C^ 

58. An apparatus as in claim 54, wh^^rein the apparatus comprises a computer, the computer being 
supplied with proper data and instrucuons. 

59. A use of one or more copies of a sat of oligonucleotides to determine genotype data/sample allele 
frequency data for each bi-allelic markeft of a group of two or more bi-ailelic covering markers for one or 
more individuals, each individual being a\member of the same species, wherein the group of covering 
markers systematically cover a CL-F regi^prtfie'Q^?%^^region being a collection of points on a two- 
dimensional plane, the two-dimensionaf Diane having the two orthogonal dimensions of chromosomal 
location and least common allele frec(uency\ 

60. A use as in claim 59, wherein tne CL-F region is N covered to within a CL-F distance 6 by the two or 
more bi-allellc covering markers, so that each\point in the region is within the CL-F distance 6 of N or 
more of the covering markers, wherein 6 is equal to about [ 8c^.25] or the equivalent thereof, 6cl is 
equal to the largest chromosomal length, compuitedby-afiy nethod, for which linkage disequilibrium has 
been observed between any polymorphisms in a\iy population of the species, N is an integer greater 
than or equal to 1, 

61 . A use as in claim 59, wherein the CL-F region Includes 81 percent or more of the centerpoints of the 
matrix centerpoint lattice of a CL-F matrix, the number of cells in the matrix being greater than or equal 
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1 to three, wherein the matrix has R rows and C columns, each cell of the matrix being of length Lmc and 

2 width Wmc, and Lmc being lessVian or equal to about 26cl. and Wmc being less than or equal to 0,5, 5cl 

3 is equal to the largest chromosoVial length, computed by any method, for which linkage disequilibrium 

4 has been observ/ed between any polymorphisms in any population of the species, there being N or more 

5 covering markers in each cell of 8i percent or more of the cells of the matrix, N is an integer greater 

6 than or equal to 1 ; the covering markers being distributed over a chromosomal region of interest, the 

7 region of interest being approximately the smallest chromosome interval that contains all of the covering 

8 markers, and the covering markers cqmprising essentially less than all of the polymorphisms in the 

9 region of interest. \ 

10 62. A use as in claim 61, wherein the covering markers are substantially nonevenly distributed across a 

1 1 chromosome or a chromosomal segment 

12 63. A use as in claim 61 , wherein the covering markers are substantially evenly distributed across a 

13 chromosome or a chromosomal segment, and wherein there is a subgroup of one or more of the 

14 covering markers, and each of the markers \n the subgroup is chosen without substantial preference for 

15 the least common allele frequency of each oytje^rrarkef^n the subgroup being close to 0.5, and the. 

16 number of covering markers in the subgrpCjp Is about 5 percent or more of the total number of covering 

17 markers. / \ 

18 64. A use as in claim 61 , wherein the covering markers are substantially evenly distributed across a 

19 chromosome or a chromosomal segment, and wVierein there is a subgroup of one or more of the 

20 covering markers, and each of the markers in thesubgroup is chosen without substantial preference for 

21 the least common allele frequency of each of the rraarkers in the subgroup being close to 0.5. 

22 65. A use as in claim 61 , wherein the covering markers are substantially evenly distributed across a 

23 chromosome or a chromosomal segmerVwherein (\) thf,3v€rage chromosomal intermarker distance of 

24 the covering markers Is greater than 2 cM ortFie"equiYalent thereof and the least common allele 

25 frequency of one or more of the covering markers is less than 0.3, or wherein (2) the least common 

26 allele frequency of one or more of the covering marker^ is less than 0.2, or wherein (3) the average 

27 chromosomal intermarker distance of the covering mariners is greater than 10 cM or the equivalent 

28 thereof. \ 

29 66. A use as in claim 61 , wherein the covering markers alle substantially evenly distributed across a 

30 chromosome or a chromosomal segment, wherein the avej-age chromosomal intermarker distance of 

31 the covering markers is less than or equal to 2 cM or the eauivalent thereof, and wherein the conditional 

32 probability the covering markers were chosen essentially randomly from substantially the known set of 

33 bi-allelic markers with least common allele frequencies between 0.2 inclusive and 0.5 inclusive is less 

34 than or equal to 10 percent; wherein the conditional probability is substantially conditional on (1) the 

35 approximate chromosomal distribution of the covering markers\ (2) the marker type of each covering 
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marker and (3) there being N or r^^ore covering nnarkers in each cell of 81 percent or more of the cells of 
the matrix. 

67. A use as in claim 61. wherein th% covering markers are substantially evenly distributed across a 
chromosome or a chromosomal segment, wherein the average chromosomal intermarker distance of 
the covering markers is greater than 2 cM or the equivalent thereof; and wherein the conditional 
probability the covering markers were fchosen essentially randomly from substantially the known set of 
bi-allelic markers with least common allfele frequencies between 0.3 inclusive and 0.5 inclusive is less 
than or equal to 10 percent; wherein theV:onditional probability is substantially conditional on (1) the 
approximate chromosomal distribution ofihe covering markers, (2) the marker type of each covering 
marker and (3) there being N or more covajring markers in each cell of 81 percent or more of the celts of 
the matrix. 

68. A use as in claim 66, wherein the chronripsome or the chromosomal segment consists essentially of 
a set of nonoverlapping chromosome segments ofjutjstantially equal length, and wherein each 
chromosome segment of the set has two orje^ coveringViarkers located thereon, wherein one and 
only one covering marker is located on each onSO percent or more of the chromosome segments of the 
set. and wherein zero or two and only two covenng markers are located on each of 20 percent or less of 
the chromosome segments of the set, and where\n each chromosome segment that borders a 

rig markera located thereon has only one or two covering 
markers located thereon, and wherein ejach chromosome segment that borders a chromosome segment 
with two covering markers located thereorvhas only\one or 2erp-(5overing markers located thereon; and 
wherein the conditional probability the covefW ^arlW s-v\^e chosen essentially randomly from 
substantially the known set of bi-allelic markers with least common allele frequencies between 0.2 
inclusive and 0.5 inclusive is less than or equal to 10 percent; wherein the conditional probability is 
substantially conditional on (1) the chromosomal distribution of the covering markers on the 
chromosome segments of the set, (2) the marker type oneach covering marker and (3) there being N or 
more covering markers in each cell of 81 percent or more\of the cells of the matrix. 

69. A use as in claim 67, wherein the chromosome or the chromosomal segment consists essentially of 
a set of nonoverlapping chromosome segments of substantially equal length, and wherein each 
chromosome segment of the set has two or less covering markers located thereon, wherein one and 
only one covering marker is located on each of 80 percent or more of the chromosome segments of the 
set, and wherein zero or two and only two covenng markers are located on each of 20 percent or less of 
the chromosome segments of the set, and wherein each chromosome segment that borders a 
chromosome segment with zero covering markers located thereoVi has only one or two covering 
markers located thereon, and wherein each chromosome segment that borders a chromosome segment 
with two covering markers located thereon has only one or zero covering markers located thereon; and 
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1 wherein the conditional probability the covering markers were chosen essentially randomly from 

2 substantially the known set ibf bi-allelic markers with least common allele frequencies between 0,3 

3 inclusive and 0,5 inclusive is\ess than or equal to 10 percent; wherein the conditional probability Is 

4 substantially conditional on (1 Kthe chromosomal distribution of the covering markers on the 

5 chromosome segments of the ^t, (2) the marker type of each covering marker and (3) there being N or 

6 more covering markers in each cell of 81 percent or more of the ceils of the matrix. 

7 70. A use as in claim 61 , wherein the covering markers are substantially evenly distributed across a 

8 chromosome or a chromosomal segment, wherein the average chromosomal intermarker distance of 

9 the covering markers is less than o\equal to 2 cM or the equivalent thereof; and wherein coliection C is 

10 essentially the collection of known groups of bi-allelic markers with least common allele frequencies 

1 1 between 0.2 inclusive and 0.5 inclusive, each group in the collection being substantially similar to the 

12 covering markers as a group; wherein a group of bi-allelic markers is a member of collection C if and 

13 only if the group substantially meets criteria (1), (2), (3) and (4); wherein criterion (1) is, each marker in 

14 the group is chosen from substantially thei knpwa^et of bi-allelic markers with least common allele 

15 frequencies between 0.2 inclusive and OrSVinclusive^^erein criterion (2) is, the number of markers in 

16 the group is the same as the numbep^f covehng markers, wherein criterion (3) is, the chromosomal 

17 distribution of the group of marker^and the opvering markers is substantially similb.^^and wherein 

18 criterion (4) is, the marker type of each groupVnarker and the covering marker with substantially the 

19 same chromosomal location is tha same; wherein a group that is a member of collection C meets 

20 criterion (5) if and only if (5) there e N or morAof the grpup markers in each cell of 81 percent or more 

21 of the ceils of a CL-F matrix with celKhaving lenW^^ width Wmc in R rows and C columns; 

22 wherein P is essentially the proportion or^roupglra collection C that meet criterion (5); wherein P is less 

23 than 90 percent. \ 

M 71 . A use as in claim 61 , wherein the covering markers are substantially evenly distributed across a 

25 chromosome or a chromosomal segment, wherein the average chromosomal intermarker distance of 

26 the covering markers is greater than 2 cM or the equivalent thereof, and wherein collection C is 

27 essentially the collection of known groups of bi-allelic rAarkers with least common allele frequencies 

28 between 0,3 inclusive and 0.5 inclusive, each group in tine collection being substantially similar to the 

29 covering markers as a group; wherein a group of bi-allelic markers is a member of collection C if and 

30 only if the group substantially meets criteria (1 ), (2), (3) and (4); wherein criterion (1 ) is, each marker in 

31 the group is chosen from substantially the known set of bi-kllelic markers with least common allele 

32 frequencies between 0.3 inclusive and 0.5 inclusive, wherein critenon (2) is. the number of markers in 

33 the group is the same as the number of covering markers, wherein criterion (3) is, the chromosomal 

34 distribution of the group of markers and the covering markers\is substantially similar, and wherein 

35 criterion (4) is, the marker type of each group marker and the covering marker with substantially the 
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same chromosomal location is the same; wherein a group that is a member of collection C meets 
criterion (5) if and only if (5^ there are N or more of the group markers in each cell of 81 percent or more 
of the cells of a CL-F matriAwith cells having length Lmc and width Wmc in R rows and C columns; 
wherein P is essentially the p^roportion of groups in collection C that meet criterion (5); wherein P is less 
than 90 percent. 

72. A use as in claim 61 , wher^n the covering markers are substantially evenly distributed across a 
chromosome or a chromosomal^egment. wherein the average chromosomal intermarker distance of 
the covering markers is less thanV)r equal to 2 cM or the equivalent thereof; wherein the chromosome or 
the chromosomal segment consists essentially of a set of nonoverlapping chromosome segments of 
substantially equal length, and wherein each chromosome segment of the set has two or less covering 
markers located thereon, wherein one and only one covering marker is located on each of 80 percent or 
more of the chromosome segments ofVhe set, and wherein zero or two and only two covering markers 
are located on each of 20 percent or less of the chromosome segments of the set, and wherein each 
chromosome segment that borders a chromoson^ with zero covering markers located thereon 

has only one or two covering markere located thereon, and wherein each chromosome segment that 
borders a chromosome segment with two covering markers located thereon has only one or zero 



covering markers located thereor 
bi-allelic markers with least com 



■; wherein collection D is essentially the collection of known groups of 
pn allele freauencies between 0.2 inclusive and 0.5 inclusive, each 
group in the collection being substantially similar to the covering markers as a group; wherein a group of 
bi-allelic markers is a member of colkption D if apd j>rrty if the group substantially meets criteria (1 ), (2), 
and (3): (1) each marker in the group is cRoseh frbm substantially the known set of bi-allelic markers 
with least common allele frequencies between 0.2 Viclusive and 0.5 inclusive, (2) the number of 
covering markers and the number of group markers\located on each chromosome segment of the set is 
the same, and (3) there is a group marker of the same type as each covering marker located on the 
same chromosome segment of the set as each covering marker; wherein a group that is a member of 
collection D substantially meets criterion (5) if and only iK(5) there are N or more of the group markers in 
each cell of the matrix; wherein P is essentially the proportjon of groups in collection D that meet 
criterion (5); wherein P is less than 90 percent. 

73. A use as in claim 61 , wherein the covering markers are substantially evenly distributed across a 
chromosome or a chromosomal segment, wherein the average chromosomal intermarker distance of 
the covering markers is greater than 2 cM or the equivalent theVeof; wherein the chromosome or the 
chromosomal segment consists essentially of a set of nonoverlaoping chromosome segments of 
substantially equal length, and wherein each chromosome segment of the set has two or less covering 
markers located thereon, wherein one and only one covering marker is located on each of 80 percent or 
more of the cbromosome segments of the set, and wherein zero or two and only two covering markers 
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are located on each of 20 percent or less of the chromosome segments of the set, and wherein each 
chromosome segment thattoorders a chromosome segment v^th zero covering markers located thereon 
has only one or two covering markers located thereon, and wherein each chromosome segment that 
borders a chromosome segment with two covering markers located thereon has only one or zero 
covering markers located thereon; wherein collection D is essentially the collection of known groups of 
bi-allelic markers with least common allele frequencies between 0.3 inclusive and 0.5 inclusive, each 
group in the collection being substantially similar to the covering markers as a group; wherein a group of 
bi-allelic markers is a member ofVollection D if and only if the group substantially meets criteria (1), (2), 
and (3): (1) each marker in the group is chosen from substantially the known set of bi-allelic markers 
with least common allele frequencies between 0.3 inclusive and 0.5 inclusive. (2) the number of 
covering markers and the number o\ group markers located on each chromosome segrhent of the set is 
the same, and (3) there is a group markergfJjTesame type as each covering marker located on the 
same chromosome segment of the ser^s each cwering marker; wherein a group that is a member of 
collection D substantially meets cnterion (5) if and only if (5) there are N or more of the group markers in 
each cell of the matrix; wherein P is essentially the proportion of groups in collection D that meet 
criterion (5); wherein P is less tian 90 percent. 

74. A use as in claim 60, wherein the coverfng markers meet criterion a) and one or more of the criteria 
b), c). d). e), f), g), h) or i), when 

criterion a) is the covering markers ar^^d+stobtttd^over a chromosomal region of interest, the region of 
interest being approximately the smallest chromosome interval that contains all of the covering markers, 
and the covering markers comprise essentially le^ than all of the polymorphisms in the region of 
interest; 

criterion b) is the covering markers are substantially i\onevenly distributed across a chromosome or a 
chromosomal segment; 

criterion c) is the covering markers are substantially evenly distributed across a chromosome or a 
chromosomal segment, and there is a subgroup of one or hnore of the covenng markers, and each of 
the markers in the subgroup is chosen without substantial preference for the least common allele 
frequency of each of the markers in the subgroup being clos^to 0.5, and the number of covering 
markers in the subgroup is about 5 percent or more of the tota\ number of covering markers; 

criterion d) is the covering markers are substantially evenly distributed across a chromosome or a 
chromosomal segment, and there is a subgroup of one or more oKthe covering markers, and each of 
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1 the markers in the subgroup is chosen without substantial preference for the least common allele 

2 frequency of each of the markers in the subgroup being close to 0.5; 

3 \ 

4 criterion e) is the coverirrd markers are substantially evenly distributed across a chromosome or a 

5 chromosomal segment, wherein (1 ) the average chromosomal intermarker distance of the covering 

6 markers is greater than 2 CM or the equivalent thereof and the least common allele frequency of one or 

7 more of the covering markeVs is less than 0.3, or wherein (2) the least common allele frequency of one 

8 or more of the covering markers is less than 0.2, or wherein (3) the average chromosomal intermarker 

9 distance of the covering markers is greater than 10 cM or the equivalent thereof; 

10 \ 

1 1 criterion f) is the covering markete are substantially evenly distributed across a chromosome or a 

12 chromosomal segment, wherein t^5^-3v^ge chromosomal intermarker distance of the covering markers 

13 is less than or equal to 2 cM pr^e equivaWit thereof, and wherein the conditional probability the 

14 covering markers were cho^n esseWially randomly from substantially the known set of bi-allelic 

15 markers with least common allele frequencies between 0.2 inclusive and 0.5 inclusive is less than or 

16 equal to 10 percent; wherein the conditional probability is substantially conditional on (1) the 

17 approximate chromosomal distribution of the covering markers, (2) the marker type of each covering 

18 marker and (3) the CL-F region being N Covered tojMmin the CL-F distance 6 by the two or more bi- 

19 allelic covering markers; ^ Y-""''''^ 

20 \ 

21 criterion g) is the covering markers are subs\antially evenly distributed across a chromosome or a 

22 chromosomal segment, wherein the average chromosomal intermarker distance of the covering markers 

23 is greater than 2 cM or the equivalent thereof; iand wherein the conditional probability the covering 

24 markers were chosen essentially randomly fromXsubstantially the known set of bi-allelic markers with 

25 least common allele frequencies between 0.3 inclusive and 0.5 inclusive is less than or equal to 10 

26 percent; wherein the conditional probability is substantially conditional on (1) the approximate 

27 chromosomal distribution of the covering markers, (2^ the marker type of each covering marker and (3) 

28 the CL-F region being N covered to within the CL-F distance 6 by the two or more bi-allelic covering 

29 markers; \ 

30 \ 

31 criterion h) is the covering markers are substantially evenly distributed across a chromosome or a 

32 chromosomal segment, wherein the average chromosomalintermarker distance of the covering markers 

33 is less than or equal to 2 cM or the equivalent thereof; and wherein collection C Is essentially the 

34 collection of known groups of bi-alielic markers with least common allele frequencies between 0.2 

35 inclusive and 0.5 inclusive, each group in the collection being^ubstantially similar to the covering 
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markers as a group; wherein a group of bi-allelic markers is a member of collection C if and only if the 
group substantially meek criteria (1 ), (2). (3) and (4); wherein criterion (1 ) is. each marker in the group 
is chosen from substantially the known set of bi-allelic markers with least common allele frequencies 
between 0.2 inclusive and 0.5 inclusive, wherein criterion (2) is, the number of markers in the group is 
the same as the number of covering markers, wherein criterion (3) is, the chromosomal distribution of 
the group of markers and the covering markers is substantially similar, and wherein criterion (4) is, the 
marker type of each group rroarker and the covering marker with substantially the same chromosomal 
location is the same; whereiiia group that is a member of collection C meets criterion (5) if and only if 
(5) the CL-F region is N covered to within a CL-F distance 5 by the two or more bi-allelic covering 
markers; wherein P is essentially the proportion of groups in collection C that meet criterion (5); wherein 
P is less than 90 percent; 

and criterion i) is the covering mat^kers are substantially evenly distributed across a chromosome or a 
chromosomal segment, wherein the average chromosomal intermarker distance of the covering markers 
is greater than 2 cM or the equivalent thereof, and wherein collection C is essentially the collection of 
known groups of bi-allelic markers wrth least common allele frequencies between 0.3 inclusive and 0.5 
inclusive, each group in the collection Wing substantially similar to the covering markers as a group; 
wherein a group of bi-allelic markers is a merpberofrol^ction C if and only if the group substantially 
meets criteria (1 ), (2), (3) and (4); whereKcriterion (1) is. e^h marker in the group is chosen from 
substantially the known set of bi-alleUc markers with least common allele frequencies between 0.3 
inclusive and 0.5 inclusive, whereini criterion (2) is, the number of markers in the group is the same as 
the number of covering markers, wherein criterion (3) is, the chromosomal distribution of the group of 
markers and the covering markers is substantially similar, and wherein criterion (4) is, the marker type of 
each group marker and the covering marker wi\h substantially the same chromosomal location is the 

r^fiterion (5) if and only if (5) the CL-F 

region is N covered to within a CL-F distance 6 by'^ 

is essentially the proportion of groups in collection ^ that meet criterion (5); wherein P is less than 90 
percent. 

75. A use as in claim 74. wherein 6 is less than or eq^al to about [1 cM. 0.15] or the equivalent thereof. 

76. A use as in any one of claims 59-75, wherein there\is a subgroup of the covering markers, and the 
markers in the subgroup are a majority of the covering rr^arkers, and each marker in the subgroup is an 
SNP. or a bi-allelic marker equivalent formed only from one or more SNPs. 

77. A use as in claim 76 wherein Lmc is less than or equal \o about 250,000 bp or the equivalent thereof, 
Wmc is less than or equal to about 0.15, wherein the species is human being. 
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1 84. One or more copies of a set of oligonucleotides as in claim 80, wherein the covering markers are 

2 substantially evenly distributed across\a chromosome or a chromosomal segment, v^herein (1 ) the 

3 average chromosomal intermarker distance of the covering markers is greater than 2 cM or the 

4 equivalent thereof and the least commofo allele frequency of one or more of the covering markers is less 

5 than 0.3, or wherein (2) the least commoVi allele frequency of one or more of the covering markers is 

6 less than 0.2. or wherein (3) the average ichromosomal intermarker distance of the covering markers is 

7 greater than 10 cM or the equivalent thereof. 

8 85. One or more copies of a set of oligonuqjeotides as in claim 80. wherein the covering markers are 

9 substantially evenly distributed across a chromosome or a chromosomal segment, wherein the average 

10 chromosomal intermarker distance of the covering markers is less than or equal to 2 cM or the 

1 1 equivalent thereof, and wherein the conditioral probability the covering markers were chosen essentially 

12 randomly from substantially the known set of Ibi-allelic markers with least common allele frequencies 

13 between 0.2 inclusive and 0.5 inclusive is lessUhan or equal to 10 percent; wherein the conditional 

14 probability is substantially conditional on (1 ) thQ'appr5><rT^ chromosomal distribution of the covering 

15 markers, (2) the marker type of each covering marker and (Q) there being N or more covering markers in 

16 each cell of 81 percent or more of the /ells of the matrix. 

17 86. One or more copies of a set of olifionucleotidis as in claim 80, wherein the covering markers are 

18 substantially evenly distributed acrosp a chromosome or a chromosomal segment, wherein the average 

19 chromosomal intermarker distance onthe coveringVnarkers is greater than 2 cM or the equivalent 

20 thereof; and wherein the conditional prbl^bility the fcoveringjjj^rkers were chosen essentially randomly 

21 from substantially the known set of bi-ailelic>Taf4<eFg^^ common allele frequencies between 0.3 

22 inclusive and 0.5 inclusive is less than or equal to 1o\percent; wherein the conditional probability is 

23 substantially conditional on (1) the approximate chrornosomal distribution of the covering markers, (2) 
:4 the marker type of each covering marker and (3) there\being N or more covering markers in each cell of 

25 81 percent or more of the cells of the matrix. \ 

26 87. One or more copies of a set of oligonucleotides as ira claim 85, wherein the chromosome or the 

27 chromosomal segment consists essentially of a set of nqnoverlapping chromosome segments of 

28 substantially equal length, and wherein each chromosome segment of the set has two or less covering 

29 markers located thereon, wherein one and only one covemg marker is located on each of 80 percent or 

30 more of the chromosome segments of the set. and wherein zero or two and only two covering markers 

31 are located on each of 20 percent or less of the chromosome segments of the set, and wherein each 

32 chromosome segment that borders a chromosome segment with zero covering markers located thereon 

33 has only one or two covering markers located thereon, and wherein each chromosome segment that 

34 borders a chromosome segment with two covering markers located thereon has only one or zero 

35 covering markers located thereon; and wherein the conditiorlal probability the covering markers were 
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chosen essentially randomly fbm substantially the known set of bi-allelic markers with least common 
allele frequencies between 0.2 Inclusive and 0.5 inclusive is less than or equal to 10 percent; wherein 
the conditional probability is substantially conditional on (1) the chromosomal distribution of the covering 
markers on the chromosome segments of the set, (2) the marker type of each covering marker and (3) 
there being N or more covenng maimers in each cell of 81 percent or more of the cells of the matrix. 

88. One or more copies of a set of oligonucleotides as in claim 86, wherein the chromosome or the 
chromosomal segment consists essentially of a set of nonoverlapping chromosome segments of 
substantially equal length, and whereirt each chromosome segment of the set has two or less covering 
markers located thereon, wherein one and only one covering marker is located on each of 80 percent or 
more of the chromosome segments of tne set, and wherein zero or two and only two covering markers 
are located on each of 20 percent or lessW the chromosome segments of the set, and wherein each 
chromosome segment that borders a clifolho^^ with zero covering markers located thereon 
has only one or two covering mark^s located thereonJ and wherein each chromosome segment that 
borders a chromosome segmenjr with two covering markers located thereon has only one or zero 
covering markers located thereon; and wherAin the conditional probability the covering markers were 
chosen essentially randomly frc m substantiallV the known set of bi-allelic markers with least common 

iclusive and ofe inclusive is less than or equal to 10 percent; wherein 
the conditional probability is sub$tantially condittonal on (1) the chromosomal distribution of the covering 
markers on the chromosome segments of the sdt, (2^h^arker type of each covering marker and (3) 
there being N or more covering markers4fl-eaeh'^l of 81 percent or more of the cells of the matrix. 

89. One or more copies of a set of oligonucleotidek as in claim 80, wherein the covering markers are 
substantially evenly distributed across a chromosotVie or a chromosomal segment, wherein the average 
chromosomal intermarker distance of the covering rraarkers is less than or equal to 2 cM or the 
equivalent thereof; and wherein collection C is essentially the collection of known groups of bi-allelic 
markers with least common allele frequencies betweeb 0.2 inclusive and 0.5 inclusive, each group in 
the collection being substantially similar to the covering markers as a group; wherein a group of bi-allelic 
markers is a member of collection C if and only if the group substantially meets criteria (1), (2), (3) and 
(4); wherein criterion (1 ) is, each marker in the group is ahosen from substantially the known set of bi- 
allelic markers with least common allele frequencies between 0.2 inclusive and 0.5 inclusive, wherein 
criterion (2) is. the number of markers in the group is the same as the number of covering markers, 
wherein criterion (3) is, the chromosomal distribution of tha group of markers and the covering markers 
is substantially similar, and wherein criterion (4) is, the marker type of each group marker and the 
covering marker with substantially the same chromosomal location is the same; wherein a group that is 
a member of collection C meets criterion (5) if and only if (5) there are N or more of the group markers in 
each cell of 81 percent or more of the cells of a CL-F matrix With cells having length Lmc and width Wmc 
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1 in R rows and C columns; ^wherein P is essentially the proportion of groups in collection C that meet 

2 criterion (5); wherein P is leis than 90 percent. 

3 90. One or more copies of a set of oligonucleotides as in claim 80, wherein the covering markers are 

4 substantially evenly distributed across a chromosome or a chromosomal segment, wherein the average 

5 chromosomal intermarker distance of the covering markers is greater than 2 cM or the equivalent 

6 thereof, and wherein collection a is essentially the collection of known groups of bi-allelic markers with 

7 least common allele frequencies between 0.3 inclusive and 0.5 inclusive, each group in the collection 

8 being substantially similar to the cbvering markers as a group; wherein a group of bi-allelic markers is a 

9 member of collection C if and only ff the group substantially meets criteria (1 ), (2), (3) and (4); wherein 

10 criterion (1 ) is, each marker in the group is chosen from substantially the known set of bi-allelic markers 

1 1 with least common allele frequencies\between 0.3 inclusive and 0.5 inclusive, wherein criterion (2) is. 

12 the number of markers in the group is \he same as the number of covering markers, wherein criterion 

13 (3) is. the chromosomal distribution of tf^e group of markers and the covering markers is substantially 

14 similar, and wherein criterion (4) is, theAar1<eiT^ of each group marker and the covering marker with 

15 substantially the same chromosomanoca\ion is theVame; wherein a group that is a member of 

16 collection C meets criterion (5) if a/d only ff (5) there are N or more of the group markers in each cell of 

17 81 percent or more of the cells of k CL-F matrix with cells having length Lmc and width Wmc in R rows 

1 8 and C columns; wherein P is essesntially the Iproportion of groups in collection C that meet criterion (5); 

19 wherein P is less than 90 percent.! 

20 91 . One or more copies of a set of Oligonucleotides as in claipa 80, wherein the covering markers are 

21 substantially evenly distributed acros^vachromosorTTe^arB chromosomal segment, wherein the average 

22 chromosomal intermarker distance of the coverirag markers is less than or equal to 2 cM or the 

23 equivalent thereof; wherein the chromosome or the chromosomal segment consists essentially of a set 

24 of nonoveriapping chromosome segments of substantially equal length, and wherein each chromosome 

25 segment of the set has two or less covering markers located thereon, wherein one and only one 

26 covering marker is located on each of 80 percent oft more of the chromosome segments of the set, and 

27 wherein zero or two and only two covering markers are located on each of 20 percent or less of the 

28 chromosome segments of the set, and wherein each chromosome segment that borders a chromosome 

29 segment with zero covering markers located thereon mas only one or two covering markers located 

30 thereon, and wherein each chromosome segment that\borders a chromosome segment with two 

31 covering markers located thereon has only one or zerolcovering markers located thereon; wherein 

32 collection D is essentially the collection of known group* of bi-allelic markers with least common allele 

33 frequencies between 0.2 inclusive and 0.5 inclusive, eacn group in the collection being substantially 

34 similar to the covering markers as a group; wherein a group of bi-allelic markers is a member of 

35 collection D if and only if the group substantially meets criteria (1 ), (2), and (3): (1 ) each marker in the 
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group is chosen from substdbitially the known set of bi-allelic markers with least common allele 
frequencies between 0.2 incliisive and 0.5 inclusive, (2) the number of covering markers and the 
number of group markers located on each chromosome segment of the set is the same, and (3) there is 
a group marker of the same tyoe as each covering marker located on the same chromosome segment 
of the set as each covering marVer; wherein a group that is a member of collection D substantially 
meets criterion (5) if and only if (5) there are N or more of the group markers in each cell of the matrix; 
wherein P is essentially the propo\tion of groups in collection D that meet criterion (5); wherein P is less 
than 90 percent. 

92. One or more copies of a set of Oligonucleotides as in claim 80, wherein the covering markers are 
substantially evenly distributed across a chromosome or a chromosomal segment, wherein the average 
chromosomal intermarker distance ofVhe covering markers is greater than 2 cM or the equivalent 
thereof; wherein the chromosome or the chromosomal segment consists essentially of a set of 
nonovertapping chromosome segments of substantially equal length, and wherein each chromosome 
segment of the set has two or less covering markers located thereon, wherein one and only one 
covering marker is located on each of 80\percent or more of the chromosome segments of the set, and 
wherein zero or two and only two co vepirloTna rker^ re located on each of 20 percent or less of the 
chromosome segments of the set, and wherein each^hromosome segment that borders a chromosome 



segment with zero covering mark 



;rs located thereon has only one or two covering markers located 



thereon, and wherein each chronjosome segment that borders a chromosome segment with two 
covering markers located thereonVhas only one or zero covering markers located thereon; wherein 
collection D is essentially the collechqn of known group^^of^-allelic markers with least common allele 
frequencies between 0.3 inclusive and oBlnctuiBlvereach group in the collection being substantially 
similar to the covering markers as a group; wherein a group of bi-allelic markers is a member of 
collection D if and only if the group substantially rneets criteria (1), (2), and (3): (1) each marker in the 
group is chosen from substantially the known set oV bi-allelic markers with least common allele 
frequencies between 0.3 inclusive and 0.5 inctusive\ (2) the number of covering markers and the 
number of group markers located on each chromosome segment of the set is the same, and (3) there is 
a group marker of the same type as each covering marker located on the same chromosome segment 
of the set as each covering marker; wherein a group tnat is a member of collection D substantially 
meets criterion (5) if and only if (5) there are N or more bf the group markers in each cell of the matrix; 
wherein P is essentially the proportion of groups in collection D that meet criterion (5); wherein P is less 
than 90 percent. 

93. One or more copies of a set of oligonucleotides as in cbim 79, wherein the covering markers meet 
criterion a) and one or more of the criteria b), c), d), e), f), gV h) or i), wherein 
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criterion a) is the covering markers are distributed over a chromosomal region of interest, the region of 
interest being approximately the smallest chromosome interval that contains all of the covering markers, 
and the covering markers\pomprise essentially less than all of the polymorphisms in the region of 
interest; 

criterion b) is the covering markers are substantially nonevenly distributed across a chromosome or a 
chromosomal segment; 
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criterion c) is the covering markej-s are substantially evenly distributed across a chromosome or a 
chromosomal segment, and there is a subgroup of one or more of the covering markers, and each of 
the markers in the subgroup is chosen without substantial preference for the least common allele 
frequency of each of the markers in the subgroup being close to 0.5, and the number of covering 
markers in the subgroup is about 5 (percent or more of the total number of covering markers; 

criterion d) is the covering markers affe substantially evenly distributed across a chromosome or a 
chromosomal segment, and there^s a subgroup of one or more of the covering markers, and each of 
the markers in the subgroup is ohosen without substantial preference for the least common allele 
frequency of each of the markerk in the subgroup being close to 0.5; 

criterion e) is the covering markerssare substantially eveply^istributed across a chromosome or a 
chromosomal segment, wherein (1) th^-^werage-cFifomosomal intermarker distance of the covering 
markers is greater than 2 cM or the equivalent thereof and the least common allele frequency of one or 
more of the covering markers is less than 0.3,\or wherein (2) the least common allele frequency of one 
or more of the covering markers is less than 0.2, or wherein (3) the average chromosomal intermarker 
distance of the covering markers is greater than\lO cM or the equivalent thereof; 

criterion f) is the covering markers are substantially evenly distributed across a chromosome or a 
chromosomal segment, wherein the average chrorrsosomal intermarker distance of the covering markers 
is less than or equal to 2 cM or the equivalent thereof, and wherein the conditional probability the 
covering markers were chosen essentially randomly from substantially the known set of bi-allelic 
markers with least common allele frequencies between 0.2 inclusive and 0.5 inclusive Is less than or 
equal to 10 percent; wherein the conditional probabilitAis substantially conditional on (1) the 
approximate chromosomal distribution of the covering rriarkers, (2) the marker type of each covering 
marker and (3) the CL-F region being N covered to within^ the CL-F distance 6 by the two or more bi- 
allelic covering markers; 
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2 criterion g) is the coverii\g markers are substantially evenly distributed across a chromosome or a 

3 chromosomal segment, wierein the average chromosomal intermarker distance of the covering markers 

4 is greater than 2 cM or the\equivalent thereof; and wherein the conditional probability the covering 

5 markers were chosen essentially randomly from substantially the known set of bi-allelic markers with 

6 least common allele frequencies between 0.3 inclusive and 0.5 inclusive is less than or equal to 10 

7 percent; wherein the conditional probability is substantially conditional on (1 ) the approximate 

8 chromosomal distribution of tha covering markers, (2) the marker type of each covering marker and (3) 

9 the CL-F region being N covered to within the CL-F distance 5 by the two or more bi-alielic covering 

10 markers; \ 

11 \ 

12 criterion h) is the covering markers are substantially evenly distributed across a chromosome or a 

13 chromosomal segment, wherein the average chromosomal intermarker distance of the covering markers 

14 is less than or equal to 2 cM or the equivalent thereof; and wherein collection C is essentially the 

15 collection of known groups of bi-allelicVnarkers with least common allele frequencies between 0.2 

16 inclusive and 0.5 inclusive, each grouoWthe collectiohsbeing substantially similar to the covering 

17 markers as a group; wherein a group of Ibi-allelic markers\is a member of collection C if and only if the 

18 group substantially meets criteria (2),V3) and (4); wherein criterion (1) is, each marker in the group 

19 is chosen from substantially the known setW bi-allelic markers with least common allele frequencies 

20 between 0.2 inclusive and 0.5 inclusive, wherein critenon (2) is, the number of markers in the group is 

21 the same as the number of coveting markers\ wherein criterion (3) is, the chromosomal distribution of 

22 the group of markers and the covering markere is substantially similar, and wherein criterion (4) is, the 

23 marker type of each group marker\and the covering mar($efwith substantially the same chromosomal 

24 location is the same; wherein a group^at is a nnprrfier of collection C meets criterion (5) if and only if 

25 (5) the CL-F region is N covered to within a CL-F distance 5 by the two or more bi-allelic covering 

26 markers; wherein P is essentially the proportion of groups in collection C that meet critenon (5); wherein 

27 P is less than 90 percent; \ 

28 \ 

29 and criterion i) is the covering markers are substantial^^ evenly distributed across a chromosome or a 

30 chromosomal segment, wherein the average chromosomal intermarker distance of the covering markers 

31 is greater than 2 cM or the equivalent thereof, and wherein collection C is essentially the collection of 

32 known groups of bi-allelic markers with least common allele frequencies between 0.3 inclusive and 0.5 

33 inclusive, each group in the collection being substantially similar to the covering markers as a group; 

34 wherein a group of bi-allelic markers is a member of coltecrion C if and only if the group substantially 

35 meets criteria (1 ), (2), (3) and (4); wherein criterion (1) is, each marker in the group is chosen from 
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substantially the known set of bi-^llelic markers with least common allele frequencies between 0.3 
inclusive and 0.5 inclusive, wherelnscriterion (2) is, the number of markers in the group is the same as 
the number of covering markers, whe^in criterion (3) is, the chromosomal distribution of the group of 
markers and the covering markers is subst^tiall^similar, and wherein criterion (4) is, the marker type of 
each group marker and the covering ma(rker with substantially the same chromosomal location is the 
same; wherein a group that is a member o\collection C meets criterion (5) if and only if (5) the CL-F 
region is N covered to within a CL-F qistanca 6 by the two or more bi-allelic covering markers; wherein P 
is essentially the proportion of groups^n colleo^ion C thatj^^t^et criterion (5); wherein P is less than 90 
percent. 

94. One or more copies of a set of oligonucleotide as in claim 93, wherein 6 is less than or equal to 
about [1 cM, 0.15] or the equivalent thereof. 

95. One or more copies of a set of oligonucleotides as in any one of claims 78-94, wherein there is a 
subgroup of the covering markers, and the mariners in the subgroup are a majority of the covering 
markers, and each marker in the subgroup is an J^NP, or a bi-allelic marker equivalent formed only from 
one or more SNPs. 

96. One or more copies of a seybf bligonucleotides as in claim 95 wherein Lmc is less than or equal to 
about 250,000 bp or the equivalent thereof J/Vmc is less than or equal to about 0.15, wherein the species 
is human being. 
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